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TITLE:  High Vacuum Pumping of a Helium or Nitrogen Leak in the SDC Solenoid
Vacuum Vessel (Cylindrical Chimney)

AUTHOR:  A. M. Stefanik /.7 %:?%é%%%ﬁg

DATE: October 15, 1990

ABSTRACT: This Design Note contains the high vacuum pumping calculations for
the SDC solenoid vacuum vessel. The calculation uses the cylindrical
chimney dimensions given in Design Note 115.

SUMMARY:  The calculations indicate the following throughputs for conductance
values at 300 K and 80 K:
1.0 6% turbomolecular pump with 1,100 |/s helium pumping speed:

Throughput (Abtm ce/sec)
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1.1 Ab 2.2 x (10#%-5) torr (COF magnet brip point):

At 300 K: 3.5 x (10%%-3) 1.

£

% (10#%=-3)

At 80 K: 2.0 x (10#%-3) 0.

oo

% (10%=-3)

ot

At 5.5 x (10%5=7) borr:

At 300 K: 9.0 x (10s»-5) 3.

%,é

% (10%%-5)
At 80 K: 4.9 x (10#2-5) 1.9 % (10%%-5)
2.0 4% turbomolecular pump with 390 |/s helium pumping speed:

Throughput (Atm cc/sec)
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2.1 At 2.2 x (10%%-5) torr (CDF magnet trip point):
At 300 K: 2.7 x (10%%=3) 1.2 % (10%%-3)
At 80 K: 1.6 x (10%%-3) 0.7 x (10%%-3)



CONCLUSION:

2.2 Ab 5.5 x (10%%~7) torr:
At 300 K: 6.8 x (L0%x-5) 3.0 x (10%=-5)
At 80 K: 4.0 x (10%%-5) 1.7 x (10%%-5)
High vacuum throughput is sufficient for reasonable helium or

nitrogen leak rates.

For comparison, the CDF helium leak rate at ambient temperature
was 1 x (10%#-9) Atm cc/s. The leak rate with liquid helium was
determined to be about 1.5 x (10%%-7) Atm cc/s.
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